A Gram-stain-negative, motile, rod-shaped bacterial strain, designated UST20140214-052 T , was isolated from a marine flatworm (polyclad). The bacterium was found to be catalasepositive and weakly oxidase-positive, and motile by means of several peritrichous or subpolar flagella. Strain UST20140214-052 T grew optimally at 28 8C, at pH 7.0 and in the presence of 3 % (w/v) NaCl. Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain UST20140214-052 T belongs to the genus Pseudovibrio, with highest sequence similarity to Pseudovibrio hongkongensis UST20140214-015B T (98.8 %), followed by Pseudovibrio japonicus WSF2 T (96.2 %), Pseudovibrio ascidiaceicola F423 T (96.2 %), Pseudovibrio denitrificans DN34 T (95.9 %), Pseudovibrio axinellae Ad2 T (95.9 %). All the other species shared ,95.5 % sequence similarity. The DNA-DNA hybridization estimate value between strain UST20140214-052 T and P. hongkongensis UST20140214-015B T was 24.7¡2.4 %.
3 % (w/v) NaCl. Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain UST20140214-052 T belongs to the genus Pseudovibrio, with highest sequence similarity to Pseudovibrio hongkongensis UST20140214-015B T (98.8 %), followed by Pseudovibrio japonicus WSF2 T (96.2 %), Pseudovibrio ascidiaceicola F423 T (96.2 %), Pseudovibrio denitrificans DN34 T (95.9 %), Pseudovibrio axinellae Ad2 T (95.9 %). All the other species shared ,95.5 % sequence similarity. The DNA-DNA hybridization estimate value between strain UST20140214-052 T and P. hongkongensis UST20140214-015B T was 24.7¡2.4 %.
The major fatty acid was summed feature 8 (C 18 : 1 v7c and/or C 18 : 1 v6c, as defined by the MIDI system; 62.6 %). The DNA G+C content was 47.0 mol%. The combined genotypic and phenotypic data show that strain UST20140214-052 T represents a novel species within the genus Pseudovibrio, for which the name Pseudovibrio stylochi sp. nov. is proposed, with the type strain UST20140214-052 T (5KCTC 42384
During the investigation of the bacterial diversity of a marine flatworm (Stylochus sp.), the novel species Pseudovibrio hongkongensis was described (Xu et al., 2015) . We then isolated another novel strain, UST20140214-052 T , from the same flatworm specimen. Detailed study of the polyphasic characterization of UST20140214-052 T is reported on in the present paper. Comparative 16S rRNA gene sequence analysis indicated that strain UST20140214-052 T belongs to the genus Pseudovibrio.
The genus Pseudovibrio was proposed by Shieh et al. (2004) , and at present the genus comprises five species, Pseudovibrio denitrificans (Shieh et al., 2004) , Pseudovibrio ascidiaceicola (Fukunaga et al., 2006) , Pseudovibrio japonicus (Hosoya & Yokota, 2007) , Pseudovibrio axinellae (O' Halloran et al., 2013) and Pseudovibrio hongkongensis (Xu et al., 2015) . Consequently, the aim of the present work was to determine the exact taxonomic position of strain UST20140214-052 T by using a polyphasic approach.
Strain UST20140214-052 T was isolated from a flatworm (Stylochus sp.), which was collected at a depth of between 1 and 3 m from Yung Shue O, Hong Kong (1148 19 E 228 249 N) . The detailed method of isolation was described in a recent study (Xu et al., 2015) . For morphological and biochemical characterization, strain UST20140214-052 T was cultivated on marine agar 2216 (BD Difco) unless otherwise indicated.
Genomic DNA of strain UST20140214-052 T was prepared according to the method described by Ausubel et al. (2002) , and the 16S rRNA gene was amplified using the universal primers 27F and 1492R (Lane, 1991) . Sequence 3These authors contributed equally to this work.
Abbreviations: ANI, average nucleotide identity; DNA-DNA hybridization.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of Pseudovibrio stylochi UST20140214-052 T is KP207600. The accession numbers for the whole genome sequence data of strains UST20140214-052 T and Pseudovibrio hongkongensis UST20140214-015B
T are LLWE00000000 and LLWC0000000, respectively. similarity was determined using the EzTaxon-e server (Kim et al., 2012) . Phylogenetic analysis was performed using MEGA version 5.0 (Tamura et al., 2011) with distance options according to the Kimura two-parameter model and clustering with the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and minimum-evolution (Rzhetsky & Nei, 1992 ) methods, and supported with bootstrap values based on 1000 replications.
A nearly full-length 16S rRNA gene sequence (1448 nt) from strain UST20140214-052 T was determined. The 16S rRNA gene sequence of strain UST20140214-052 T showed the highest sequence similarity to that of P. hongkongensis UST20140214-015B T (98.8 %), followed by P. japonicus WSF2
T (95.9 %) and P. axinellae Ad2 T (95.9 %), whilst other species shared ,95.5 % sequence similarity. As shown in Fig. 1 , a phylogenetic tree was reconstructed on the basis of 16S rRNA gene sequences of all species in the genus Pseudovibrio and related genera in the family Rhodobacteraceae. Strain UST20140214-052
T formed a clade with P. hongkongensis UST20140214-015B T within the genus Pseudovibrio. This topology was confirmed by both maximum-likelihood and minimumevolution trees (Figs S1 and S2, available in the online Supplementary Material).
The genomes of strain UST20140214-052 T and P. hongkongensis UST20140214-015B
T were sequenced by Shanghai Majorbio Bio-pharm Technology (Shanghai, China), using Solexa paired-end (500 bp library) sequencing technology (Illumina). A DNA-DNA hybridization (DDH) estimate value was determined using the genometo-genome distance calculator (GGDC2.0) with the alignment method of BLAST+ (Auch et al. 2010a, b; Meier-Kolthoff et al. 2013) . The average nucleotide identity (ANI) was calculated using the algorithm of Goris et al. (2007) by the web service of EZGenome (http://www. ezbiocloud.net/ezgenome). A total of 500 Mbp clean data for each strain was generated to reach about 100-fold depth of coverage with an Illumina/Solexa Genome Analyser IIx. The clean data were assembled by SOAPdenovo2 (Luo et al. 2012) . The DDH estimated value between strain UST20140214-052 T and P. hongkongensis UST2014 0214-015B T was 24.7¡2.4 %, which is below the standard cut-off value (70 %) (Wayne et al. 1987) . The ANI values between the two strains were 71.70-71.84 %, which is below the standard ANI criteria for species identity (95-96 %) (Richter & Rosselló -Mó ra 2009 ). These data confirm that strain UST20140214-052
T represents a novel species of the genus Pseudovibrio.
Gram staining, observation of cell morphology and motility, determination of temperature, pH and NaCl ranges for growth, and tests for oxidase and catalase activities were carried out as described previously (Xu et al., 2015) . Tests using API 20NE, API 20E and API ZYM strips (bioMérieux) and Biolog GN2 were carried out according to the manufacturers' instructions, with the only modification of adjusting the NaCl concentration to 3.0 % in all tests. Strain UST20140214-052
T was found to be a Gram-stainnegative, long rod-shaped bacterium, motile by means of several peritrichous or subpolar flagella (Fig. S3) . Other phenotypic characteristics are given in the species description and in Tables 1 and S1 .
For analysis of fatty acids, cell mass of strain UST20140214-052 T was harvested from marine agar after incubation at 28 8C for 48 h. Fatty acids of whole cells were saponified, methylated, extracted and analysed according to the standard protocol described for the MIDI (Microbial Identification, version 6.0B) system (Sasser, 1990) . The fatty acids of strain UST20140214-052 T were analysed at the same time during the study of P. hongkongensis (Xu et al., 2015) . The principal fatty acids (.5 %) of strain UST20140214-052 T were identified as summed feature 8 (C 18 : 1 v7c and/or C 18 : 1 v6c, as defined by the MIDI system; 62.6 %), C 16 : 0 (14.7 %) and summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c; 8.8 %). The fatty acid profile of strain UST20140214-052
T was in accordance with the genus Pseudovibrio containing summed feature 8 as the major fatty acids ( Table 2 ). The G+C content of the chromosomal DNA was determined by analysis of the draft genome sequence. The chromosomal DNA G+C content of strain UST20140214-052 T was 47.0 mol%, which is different from the value determined for P. hongkongensis UST20140214-015B T (53.3 mol%).
The results of the phylogenetic analysis, phenotypic analysis, and chemotaxonomic studies presented above support the view that strain UST20140214-052 T should be assigned to the genus Pseudovibrio. However, the strain could be distinguished from the other five species in the genus Pseudovibrio by some phenotypic characteristics given in Table 1 . In particular, the strain could ferment rhamnose and had a low DNA G+C content of 47.0 mol% compared with other strains reported. Due to its low DDH with the most closely related species, the isolate cannot be assigned to any previously recognized species. Therefore, strain UST20140214-052 T represents a novel species of the genus Pseudovibrio, for which the name Pseudovibrio stylochi sp. nov. is proposed.
Description of Pseudovibrio stylochi sp. nov.
Pseudovibrio stylochi (sty.lo9chi. N.L. gen. n. stylochi of the flatworm Stylochus).
Cells are Gram-stain-negative, long rod-shaped (0.5-0.8 mm in width and 5.0-6.0 mm in length) and motile by means of several peritrichous or subpolar flagella. Colonies are circular, smooth, convex and brownish-white in colour with an entire margin on marine agar. Can grow with 1-5% NaCl (optimum 3%) at 15-40 uC (optimum 25-28 uC) and at pH 6.0-9.0 (optimum pH 7.0). Oxidase and catalase tests are positive. In API 20NE and 20E strips, can reduce nitrate to nitrogen. Produces acetoin and produces indole weakly but does not produce H 2 S. Can hydrolyse aesculin but cannot hydrolyse gelatin or starch. Does not utilize citrate. Unable to ferment mannitol, inositol, sorbitol, melibiose and arabinose but can ferment glucose, rhamnose, sucrose and amygdalin. In API ZYM strips, positive activity for alkaline Summed feature 2 comprises the fatty acids C 14 : 0 3-OH and/or iso-C 16 : 1 I. Summed feature 3 comprises the fatty acids C 16 : 1 v6c and/or C 16 : 1 v7c. Summed feature 8 comprises the fatty acids C 18 : 1 v6c and/or C 18 : 1 v7c.
